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Majority of middle-voltage distribution networks in China do not use neutral 
grounding. The biggest advantages of this fashion is that when single-phase grounded, 
three-phase line voltage symmetry was not damaged, so electricity users will not be 
affected．It will stay a long time. When the distribution network reaches a certain size, 
the capacitive current to earth reaches a certain value. Arc-suppression coil retrofitting 
measures must be taken to ensure the safety of distribution networks. 
The arc-suppression coil grounding manner of the distribution network is vital to 
the quality and reliability of the power supply, and it increases the security of the 
circulating network．Under such background, this paper presented the research and 
simulation of the establishment of compensation system of arc-suppression coil which 
have large-scale continuous inductor current regulation and low harmonic, and 
designed the automatic tuning control systems and digital simulation of 
arc-suppression coil based on controlled magnetic flux.  
The paper analyzed the operating principle of arc-suppression coil，for various 
types of arc-suppression coil current compensation defects, this paper established the 
model of automatically tuned arc-suppression coil based on the principle of a 
continuously adjustable power reactor with controlled magnetic flux. This paper 
designed in detail every link of the control system of the arc-suppression coil 
compensation device and calculated the control system’s mathematical model whose 
performance is analyzed by simulation. 
Then, the paper established such a resonant grounding power network and control 
system integrated digital simulation used Matlab / Simulink simulation software. The 
results of simulation showed that the inductor current could be regulated continuously 
in large-scale, and the power-to-ground capacitive current could be compensated 
accurately and rapidly, and the grounding fault current less than 0.3A, and the volume 
of harmonic noise was little and fully met the requirements of the power system. 
Finally, simulation and authentication of the arc-suppression coil compensation 
system for over compensation of engineering applications and large-capacity 
high-voltage were made respectively; from the results of experimental we can see that 
this technology is correct and feasible. 
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